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Fig.1 Schematic diagram of monitoring stations in Dianchi Lake

1.2 HIEFRIE

Jr FH S >k AR VLI K IR 50 . v oK
FERVE R RS HON SR (TN) BB (TP) FFe & A
BLIG YL (COD,, ) o TN TP COD, FIM 442 a 45 A W
WL, TN F 0 R FH B 1 A A e 0 0 i — 25 9k o
SO EE VL (HY 636—2012) TP [l 2 SR FH £H IR #% 43l
JEREE: (GB 11893—89) , COD,, 1Yl 5 >R H ¥ 4ifi iR #1
FR ML (GB 11892—89) , M4 & a /K FE R A K
FJZ(0~0.5 m) , R KT 7K W I 53 B 07 vk ) 565 4
R i VR AT I o b R Ok F 27 SR, Hok
PEAE B FIAL T AR o



62 A B Kk I 2025 4
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(2021 ~2023 %)

Tab.1 Exceedance frequency of nutrient indicators over class III

standards at monitoring sections of Dianchi Lake (2021 ~2023)

%
W T TN TP CcoD,,, Chla( # 30 ug/L)
187 17 100 81 3 81
Ffg G 100 67 19 97
TRV 100 81 72 81
BRE 97 89 69 83
FUN=RIIE R 94 92 53 83
W L 97 69 47 81
pURERIINiY 94 64 81 81
H 89 75 81 69
pzgupin 100 75 72 69
ESTEA] 89 83 56 69
e 96 78 55 79
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K4 Oy 1982 AERISK B (TN) G (TP) A%
APLIG Y (COD,, ) FIAE SRR a W AR Br A fb #a 3o
AL, FOE N 1970 AEAUZE 2009 4F S 0E U RE B IR R A2
TR E,2009 AFE LT IR 50 a By 5 RAREIE (TP ¥k

=A@/(mgeL")
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#1999 4F 3 T L 50 a (957 KAERI 0. 331 mg/L, g st J |8 A , s
5B SR B 4, 2021 ~ 2023 4R TP ¥k 35 )k T ATAFRZE|
0.027 ~0.121 mg/L, ¥ 0.064 mg/L, . 1999 4E R | S0
T 0 267 mg/L ( 81% ) © y[\‘z/@; TN mﬁ 1970 EF‘/{% E 10981 10‘85 10‘89 19193 10“)7 20‘01 20‘05 20‘09 20‘]3 20‘17 20‘21 20025
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U T 45 Gy 21 2 R R8BS K P 4 31 5 R
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RSN I K T I B4 5 3% R 97% , B AL T i 18
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FAME 1990 4F L3k, &5 #F COD,, Mk 2 T [ fa #, M4 HbRSE. 2B SERAELMHEE.
1985 ~ 1990 4E ({#{H 16.51 mg/L T[4 K 2021 ~2023 REMNEIREULES (1982 ~2023 &)

Fig. 4 Interannual variation trends of TN, TP,COD, and
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M FIAMEEAE 1997 4R &R T 45 0™ B KR 4R a
AEE T HIEE] T 298 pe/L A 261 pg/L, 53 5 o JEE
= E IR N (30 pg/L) 299 {75 A1 8 4%, K it HIK AR 25
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oK, U K K AR R Y AR T
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Fig.5 Establishing criteria using the 3/4 quantile value
method for reference — site group and the 1/4 quantile

value method for all site group

R SC e 2 T AT 1 R Stb O 3 94 Y Gl
W o M AE 1950 4F A% K DL B2 U8 W B0 1980
AEAR T 0 W I R U, AR W R 5 BT B AR
RARBE B0, AN IE A 1 9 2 1 22 500, SO AR 4 2 1
SRR LR 3 PR AT (R TR 3 9 B T b A Tk
YL 3, 2000 4E DL A 3% BN 2635 30 0 0T )
e R 25 B S B AR 1980 ~ 1999 4F i %0 W
RS O RS T % 5 v 7 i A B T Y O SR 9
T BB L (R Bk 0,020 mg/L, 540 FE v (8 A 8 5
0.40 mg/L, K Wb A 0 B 4 M % 52 K 0. 020
mg/L A1 0.40 me/L( LI B IEE ol ik — BB 1E) .

TS T R TR M X 1 2 S D 2R AR R 2025 4F
9 HRAHICHINE F Y HME—2 R WX ) (IF R &
TR ) HR 2 S T K T A B R SR V1 40 1)
4 0.020 mg/L il 0. 44 mg/L, A% SCAG A B A A
SR 5 R AR AR AT, BT LA AT SR H R Y T
M AE 1950 4F A% B LRI s B AL 60 e B R 18 5 0. 020
mg/L 1 0. 40 mg/L, K H 3 E E F AL, B LAoK BT L,
ToKAEIE 5K .
3.2 HMEFKEWNENL

ALEET MR a PISARPEN I 45 th i b T
HEEERAE, BIEFERET A S8 .COD,, i
BIEE 3% o A B miEghE s
B ANERIE R ER AR . BRI g4 5
KRR AR A SR T ik 4 K a 3B bR, T 28 4 3%
THSEGAN MR a X —F545 , AR SCH & T H 9%
FEAE 02 45R H R AR IR, PR A ST PR 45 SR B
RFFEE RN . MR I 10 AN WS &7 2021 ~ 2023
AEHA ) K 0 2 800 B B 42 1, TN TP . COD,,, . Chl
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we/L, &K e RS #id T 182 wg/L,4 ~ 10 A
s 1 Ak A A B B W A K AR U T AR AL
(B1T) ) B8 B 5 T 1 ath 7K A 20 €8 40 1 1] A (B
(90 pwe/L) 7 (I 3(d) ), i it A b v L 28 1
Az KA IS 0, AR B S BT M O b o R AT L
VBT VL St S B R R R SR K. PR L AT
I HE v TR B R SR A K A —
FEE R

W AR hEEER AN RERE
FeU AR E B R AE T, TR AT BB R
PR 7 L 2001 4F i 197, 24 X % AR A AR
AR R, ik A AR5 E a 55 5 71k
PR e R A Y T2 s O, AT R Y K R SR
I J7 A Flr ke itk o TE QAR A 4 B WS 6 T
PEEVTWIAT 5, 26 T S0k B AR S RIS 2R
i & B IR AR S A R s VL, BT
HSE PN 458 T2 bR L ARAS 7w R R ot
LR a N TIRE TS S T N . N SR
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Comprehensive diagnosis on eutrophication in Dianchi Lake

LOU Baofeng'®> ,DUAN Youai’ ,HUANG Jie' >, YUAN Saibo'>, YANG Chao'?,YU Mingxing'

(1. Monitoring and Scientific Research Center of Yangtze River Ecology and Environment Administration of MEE , Wuhan 430010,
China; 2. Hubei Key Laboratory of Intelligent Basin Aquatic Ecology Monitoring , Early — warning and Protection, Wuhan
430010, China; 3. Yunnan Provincial Ecology and Environment Monitoring Center ,Kunming 650000, China)

Abstract: As one of the severely eutrophic lakes in the Changjiang River Basin, Dianchi Lake faces long — term challenges in
water quality improvement and ecological restoration. To accurately diagnose its current eutrophication status, this study systemati-
cally examined the spatiotemporal characteristics from 2021 to 2023 and interannual trends of key water quality and trophic level
indicators in Dianchi Lake —namely chlorophyll — a, total phosphorus (TP) ,total nitrogen (TN) ,and oxygen — consuming organ-
ic pollutants (represented by COD,, ). The trophic level of Dianchi Lake was assessed using the single — indicator method based
on chlorophyll - a,and the quantile method was applied to determine nitrogen and phosphorus reference conditions. The results in-
dicated that:(@ from 2021 to 2023, the water quality of Dianchi Lake was predominantly Class IV to worse than Class V ,with
TP,TN,and COD,,, being the main parameters exceeding the standards. The average TP concentrations in Caohai and Waihai Lake
were similar, measuring (0.067 £0.001) mg/L and (0.064 +0.004) mg/L,respectively. In contrast,the average TN concentra-
tion in Caohai Lake ((4.19 £1.10) mg/L) was significantly higher than that in Waihai Lake ( (1.54 £0.09) mg/L). The av-
erage COD,, concentration in Caohai Lake ((4.09 £0.66) mg/L) was lower than that in Waihai Lake ( (6.67 £0.66) mg/
L). The average chlorophyll — a concentrations in Caohai and Waihai Lake were (106 £22) wg/L and (77 +6) pg/L,respec-
tively. From March to December each year,both the mean and median chlorophyll — a concentrations across all areas exceeded the
severe eutrophication threshold of 30 wg/L. During January and February, chlorophyll — a concentrations were relatively lower
across the entire lake, with an average of 29 pg/L. @ Dianchi Lake was in a state of severe eutrophication,with most areas experi-
encing algal blooms throughout the majority of the year. TN concentrations were lower during the wet season compared to the dry
season ,while TP and COD,;, concentrations were higher during the wet season. Over the past decade,nitrogen, phosphorus, and ox-
ygen — consuming organic pollutant levels in Dianchi Lake have shown a significant declining trend, reflecting notable achieve-
ments in pollution control. The effectiveness of TP control has been greater than that of TN control,and the nitrogen — to — phos-
phorus ratio has exhibited an upward trend. The current average N/P ratio in Dianchi Lake is 37 ,indicating excessive levels of ni-
trogen , phosphorus , and oxygen — consuming organic pollutants relative to the requirements for algal growth. Water pollution pre-
vention and control should continue to be strengthened, and the control of TN should not be overlooked. The key to reducing nitro-
gen and phosphorus pollution in the lake lies in controlling the pollutant loads from its inflow tributaries. Nitrogen and phosphorus
control targets for key monitoring sections of these tributaries should be established from the perspective of the aquatic ecological
security of Dianchi Lake.

Key words: eutrophication; nitrogen and phosphorus; chlorophyll — a; single — indicator method based on chlorophyll — a;

quantile method; nitrogen and phosphorus reference conditions; Dianchi Lake





